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^, 5,6,7-H^icS-4,8-<?lEl-m-^l^^ PGI 2 

(5,6,7-trinor-4,8-inter-m-phenylene PGI 2 ) ^fla&nJ-^ ^ n# ^ # 

3^ 3^ Hl^^ (vinyl tin) ^ ^oj^j.. 

COjR 1 




R 3 6 




^H-H. Rl, R 2, R3> R 3a, R 4 £ R5fe aq-aq. i^^cfl u> <^ 
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-^-^-^ **** £ =L* fltt frWsHProcess for 



preparing prostaglandin derivatives and starting materials for the same} 
^, 5,6,7-^^^2-4,8-^1^^-^1^^ pgi 2 

(5 f 6 ( 7-trinor-4,8-inter-m-phenylene PGI 2 ) tK£*11^ ^Jat^ ^ zl» ^tb # 
W^S.^ 33 w]^i£( vinyl tin) t^^ofl ^ %o]t± : 

1] 



<3> 




<4> 



[^-^ 3] 



<5> 




<6> 



#7} <q<%*\, 
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^ R 2 ^ R3fe H £^ *M=.*W JL^7lS.^, w>^*>7flfe- BBl^im^ 
<9> R 3a^ ^o]^Al ^7]S.^, t^^Tflfe HBHlH^m, 

t-jfm^m^m, t-f^sim^m, tflH^M^^ 

<io> R4 - H £ - 01-3^* , 
<n> R 5^ h lE^r Ci-e^^^r M^W. 
<12> (Bu: Jf^) 

<13> ia) ife = 3.^B)-AHt-^ ttS.*Htt ^15, 202,4472. ^ 

Tetrahedron Lett. 31, 4493(1990) ^ , ^ tt^^l 

-2.5.^ Tetrahedron Lett. 31, 4493(1990)<Hl iLJlsM 9X^ &-%-^ 1^ ^^4- 
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<14> [ti>-§-^ i] 




\ 



(Et: Ts: S-g, THF: ^H^H^S.^^:, LAH: 3#^*1^H^L 

^°)^, TBS: t-^-^^^l^^m, DMF: ^Hf^H, pyr . : ^sjrj, Ac: <>} 
Me: Tfl^) 

^, i ) lif^t^S^^ Sfl^(Prins) ^-§~§: i=1* 

sf-^-i-* ^, ii) ^.^^(Grignard) tffl^MH 

-5^*>3l, iii) ^d^JLS iLJr^}. ^ ^B)ZL(Wittig) ^-§-^- a>- 

*H<?l-ir S-^Kn, iv) ^(Luche) S^MH ^r€, %«HI€S* ^ ^^^s. 7 \ 

C15 3*]^ ^4 a^s)^ t^o>^l5ll^ ^tl-ol o^^s} 

Hl-iro] 45:555. M*d^ 0 l ^<H^lJl, €*Hr ^l^^^l]^ ^#o] 40%^. 
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<it> oh ^ ^ ^ M7l ^, M_t\. 

<18> 

<19> d) jj.^ 33 ^^g.*. ^^olH(cuprate)S 3**1*1 J^, q.^*) 

•i- ^^7) -EL; 

<20> (2) 40} s^^o^ A>o]^^^^^ 7|]^g- 5 

3 a -<£-!• ^ ^ a] 71 ; 

<2i> (3) jq.*^ 5^ s^l-ofi^ a-^^g- ^-^H^ 6^1 

<22> (4) 6 o} ^ #0 ||^ ^|-o-|^.S. Al » ^iLUSH 7^ 3* 

<23> (5 ) j^a} 7S1 sj-tg-^ y^xfl ^1^-§.a1^ 2)-^ 1^ s$^X\ 
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<24> [3Wq 3] 



<25> 



Bu 3 Sn 




<26> [s^-*} 21 
O 



R 2a O' 




COjR 1 



<27> [Sj-t}-^ 4] 



COiR 1 



R 2a a 




R 3a 6 



<28> [S^-S}-Xj 5] 



COjR 1 



HQ 



R 2a <5 




<29> [^-^ 6] 



COiR 1 



R 2a <5 




R 3a 6 
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<33> #7l *HH, 

<34> R lo. c$o)£- f R SEfe ^Wfl^l, 

<35> R 2 R3^ Zj-Z}- H £^ 5}olESA] ^.Jl7l^, ia>^«>7(lfe H^ffl 1 !^ 

<36> R 2a R 3a^ zj-z} t^o] £.-^1 ^.^7l^i, W>^^-7fl^ HsHl^lL , — 
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<39> R> 6- ^>o]=S.Al «V^*l*Wlfe •ofl^-AHl^, Tfl^Hli, 

<40> x*r , w}^^7fl^ fSSt 

<4i> 3^1 ^ 

<42> [^-^ 3] 



<43> 




<44> ^- 7 ] R3a ( R 4 ^ R 5i=- z]-Z}- # 7 ] ^€ «>^- ^ . 

<45> o]^!-, ^tg^. -g^t}. 

<46> ^. ^tgofl n^g. ^flSlHHH #^#^5. A>^-S)^ 3^ S^W-fr 41 

10^ 3^#4 ^-g-Alsfl ^ Tim^r ^r€^m * *M 

<47> [^-^ 8] 

Bu 3 Sn^ SnBU3 

<48> [^-^ 9] 
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<49> iswq io] 



o 



<50> 



a) © 



<5i> 8^1 ^%-§-8: THF°ll -g-tflAl^l -78 °C5. ^ n-BuLi-§: *H 

THF°fl 3H*M 7>€frJL 5 ^ ^H^a] Ji3:^|(efl: TBSC1)» 7>*> 

<52> b) ^ © 

<53> 8^ JHh&fr THF 6 )] -g-*IH?l ^- -78 °CS. ^^tb * n-BuLi^ 

*1 7}^JL, £r5L<>\}*\ 1 X|#g-o]; 5LS>t!:^. =L 10^ 3^3"S: 

THF^] SH*M 5 Jf. NH 4 C1 ^-§-^ 

1- 7>^4. £.#:S.3.*H j= n f ol-g-^c^ ^^(brine) 
# 7}Z}51 miSLS. ^f^x}. o]« DMF°fl ^ ^ *Ms.^.X| iLJL*ll 

(ofl: TBSC1)» 7>*H 33 
<54> ^. ig^oj) 14^ *i| 2:^-1: «h§-^°-5. M-^-vfl^ ^r-S-^ 2^- 
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(2) *2fc*: 4^ W Ml 4* *«M 5^ *WM 42 
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ol = 5^ol = (NaBH 4 ), L-^HsH^-CL-selectride), N-^HeHS- K-€^l 

7l7> jq.^ 4 ^ ^#ofl ^S]^ flfe ^Al7l(R2aO-, R3aO-)S.^-^ 

<a^^H» ^lSS^fe** ^tfl^oflA-l *}o-|S.^ 

o]H.7> ^3*Hr a-^o] <3<^*l7] 4*61 6] *>-§-,§- 

fl*H. -78 t^M ^r°I 1 4 ^ *WHM !~ 3 L " 

-MS^-olH* 7 ^cd| i~2 A]^o> StiV^V ^, 30% H 2 0 2 3. ^tb^h 
tiV-g-on^- o t;«^^ 30 *# SL1&*|.jL. nj'fl^^ISS ^ ^ 

<6i> (3) 43^4 : 5^ %bHs. ^l*^ 6^1 

#3 42= 

<62> sj-H^ 5^1 a -<&-!-&• t%<&% ^Sf ^-Sfl p-%5HH.s. ^l^-s-^l^^- 

c]§ ^i^h, ^ °m7i7> € ^ sat 3^-5- smm* * tt^Ws* 

*l«!4£. *}^r SN 2 €3r*l?l*r *>-§-^ ^ °1 ^ °1 

*7l3.fe p-»JM<SSM|°lH, 4lH§3^lHB, B^€^-5^m ^4°1H ^ 
o] o^o.^, ^o]s. :M43.fc ^W^.. tt^WS. ^ 
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<63> (4) ^14^: 63 3^#3 ^rS-S.^ $r^*\ 73 3^1-3 *ll 

<64> 63 «^ * *HtS«^fefl: * a>- 

3 4|3.fe <^a>, p-**<M«!:. 3^T=r p-^^^ ^o] flo.^, 

<65> (5) 45ttX|: 73 ^W^r-I- 6 !) 3tt 13 Jfl- 

t5}oiss] SN 2 JWI 1*1 ^M3* 4* 5ft4. °1 <frM*l 

3.^1 ^V?! jE^r ^-7)^7], <*j]» NaH, K 2 C0 3) Na 2 C0 3 , KHC0 3 SEfe NaHC0 3 

^ ^ ^§-#3 3717V ^ ^jl, k 2 co 3 7} ^w**. -Ms.*? 

(THF) SE^ oMlJLqHIiCCHsCN) **l ^^T^ CH 3 CN^r aH^t*. 

*>-5-3 3= 0 100 r7> ^^V^-. 
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<68> : t-^-€^^l^(2-^im-l-(2-Hel^m^^- l3 l^)-4-^^ 1 d^l)^ 

<69> THFC500 mtH ^€(110 g, 181 mmol)^: 7>^r ^ 

-78 TC3. ^z^^^h °*7l°fl BuLi(72 m£, 2.5 M in hexane, 181 mmol)-i: ^7> 
^ fE^l^l 1 *12Hs-tt StiV^r ^, 2-^l€^}^l-4-^ tffl^H^°M^ 
(25.5 g, 151 ramol)* THF(30 m*)*>fl *H ^Vs^t}. te^H 15 

^ asj. NH 4 C1 ^-§-^(100 mO"fc 7>^}JL «V-g-^r£» #£r-2-3. ^ ^ ^ 

Sfttf. *ff-#* 1H -§-«fl^m * CeCl 3 (50 g, 136 mmol)-§- 7>*>ul 0 

°C3. ^z^-Al^l J£ ^ ^.S.^-c>l = e}-olH.(5.2 g, 136 mmol)» 7}f>}JL 10 3. 
aV^c)-. 500 M 7>tb * ^l^S. ^«fral -B-71^ ^ %^>ZLtll 

^2:*>ul ^^tt * ^^SSi^. °^7H DMFC500 me), ^1^1^(27 
g, 400 mmol) ^ TBSCK30 g, 200 mmol)-§- 7}*}3L 12 ZL&f>}% 

4. ^ * -fMf-g- ^ %^>ZLV11#6.S. <^ 
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-a- ^sa^. 

<70> 1HNMR: 0.89(m, 28H), 1.30~1.58(m, 14H), 1.79(t, 3H), 1.92~2.21(m, 
2H), 3.89(dd, 1/2H), 4.06(dd, 1/2H), 5.82~6.08(m, 2H) 



<71> 



<72> 



/^cfl i: (4-(3-{3-(tert-^^^€-^^^l)-2-[3-(tert-^€-^ 

^~v^co 2 ch 3 

U 2 Me(CN)CiK 



C0 2 CH 3 





TBSO 



OMOM 



TBSO* 



<73> (M0: ^l^l) 

<74> THFC15 mlW CuCN(1.21 g, 13.5 mmol)^: »tb ^ 0 ICS. ^z^r&^r. ^ 
7H MeLi(20.6 ml, 1.44 M in Et 2 0 , 29.7 mmolM: ^7>tt ^ t-JWW2-* 
tt-l-(2-B.el^-€^ 1 d- ti l^)-4-^ A l^ A l)^^( 8 - 2 15 - 2 n™ 01 ^ 

2 Al^<?> SL^i^tK " 65 ^ s 4-{3-[3-(tert- 

j^_c| pfl 13 -^^Pd^l )-5-*&-*H Sii.€J=-l-<^]-2-^-lH 4^1-^ ^}~^ 
e^haV Tifl-t ^^ = (4.3 g, 9.6 mraol)* 15 THF^l -frSlW^ 7}^A. 

-35 °C5L *^ul 5 S^tb * NH 4 Cl-NH 3 (9:l) -M<* 7>*>31 15 
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E Am =8 :l)t -M«H ^3 (4-(3-{3-(tert-^-€-tq^m-^^^r 
Al )-2-[3-(tert-^€-^ )^«^S-1-*HM*]^*-*H 
♦S**}^**!***!-**)-*^*** *fl€ <*&*£(5.6 g, 83%)» 



<75> ^X|4 2 : 4-(3-{3-(tert-^-^^l^^^l)-2-[3-(tert-^-^^ 

^v^C0 2 CH 3 

<76> .^v^COzCHa ' 

MOMCX^k HQ 





<77> 



4K3-{3-(tert-^^-^^^-^^^l)-2-[3-(tert-^€-^^l€-^^-% 

ha> nfl^ 6fl^s 2.6 g(3.67 mmol)* THF(40 mWl #-§-^ -78 

•Cs. ^4^: L-€^H^°]S.(1M • THF -M, 7.35 mmol)» ^^^l 
^7^4. ««« *£4H 2 AlWfl m ^ * sKtSK^OOft 16 
mmoD* a>**M ift** ^t*>5^. 0 30 a** * A 
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4-(3-{3-(tert-^€-^ )-2-[3-(tert-JMH3 ) 

W-BlH^v pfl^ o)]^Efls( 2 .3 g, ^ 90%) # 



<78> 



<79> 



3: 4-(3-{3-(tert-^^^^-^^^)- 2 -t3-(tert-^-^^l 

,C02CH 3 



MOMO 

MOMOs_^ CI 
HQ 





<80> 



Ai)-4-*iim-^-i-^-6-<>mi^ 

)_«e)haV 14 « 506 mg(0.72 mmol), H^^^5L^(350 mg, 1.34 

ramol), CH 3 CN(6 mi), *|^<112 mg, 1.42 mmol) « CC1 4 (240 mg, 1.55 mmol)^ 

12 2^W. ifrM* * 4i3** * 

« 3La«>S343q(«|-a:oH|H-M«-10:i)« 4-(3-{3-(tert-^f 1 i-^ 
piim-^^^^)-2-[3-(tert-^m-^^^^^l)-4-^^H-l-^-6-oW 
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] -5-#5L5L-AH }-2-n^} ~n ^ )-^f 3 ^ olliEfle(426 mg 



<si> -gX] cfl 4: 4-{3-[5-#S.S.-3-*>^lS^l-2-(3-^^^^l-4-^m-^H- 1- 



<82> 



TBSO 




C0 2 CH 3 



TBSO 




<83> 4 -(3-{3-(tert-^^-^^m-^^^l)-2-[3-(tert-^m-^^l^-^^^^ 
Al)-4-^m-^H-l-«a-6-om]-5-#SS-A>cl#^^}-2-^^AH^Al-^^)-^ 

b)5.a_v Tifl^ ofl^^s 939 mg(1.3 mmol)^ ^€^/^#3-^m(5:2) 

14 me^l ^91 3- p -l-^-<ffl^^(895 mg, 5.2 mmol)* 7>^ ^ <3-8r<>fH 12 

L2fl3t|(^AV:oHlH^m=l:2)» <t^S*M 4-{3-[5-#S.S--3-*V<>l^^l 



^-BjsA> pfl^ ofl ^3.(304 mg, ^ri-: 52%) 1- ^Si^. 
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^1^1 5: 



4- e^X] -3-(3-^^l H.^- Al -4-^ ^-^H-l-«a-6-ol ^ )-2 , 3 , 3a , 8a-3l 

*}ol^ S .-iH-8-^}-A}ol§ S .5fflBV[ a ] < ?l^-7-^]-^-^sA> 4 



4_ { 3_ [ 5_ € ^ S .-3_^-ols.^Al-2-(3-^-ol^s.Al-4-^^-^-H-l-<a-6-ol 1 d)- 
^V°l ^ ] -2-^-6] c s. A ] -sfl v| }~*f B} s a> pflig 4^3. i.i2 g(2.5 mmoD-i: 
oHlS^S.^. 10 mH ^ ^ ^r'r ^Kt^hf- 691 mg(5.0 mmol)^: 7>t!r ^ 

7>*>ji ^HlH^^m io mis. 3 ^#*V$^. W -B-^l** ^Ht^ 

^aV:6>^H^€=1:2)* 4-[2-^olH-^-Al-3-(3-*>^S-^^-4-^€-4 
H-l-<&-6-<>l ^ ) -2 ,3 , 3a , 8a-31 B^M H^-lH-fr-**W> 0 l #S.^[ a ] «-7- 
<^]_w.tj sXV Tifl^ 611^1^(980 mg, *r-&- 95%) # 

£ ^4 4^, co-^ltlsi $Hia*MI una- tt^^a 



<85> 



H<5 
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(1) 3^ Sq-W* ^ Hi ^*Al3Q ^, 221 a, 

(2) 2>*H 4^ 5^#<>flAi 4°ltSi^t2] $rQX\^ 5 

(3) 5^1 S^I^H a-^-^lr p-^BH^- ^l^-5>^ J^«H 6^ 

[ 3] 




[ J^W 2] 
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4] 




i] 
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R 2 ^ R 3 ^ ^ H §>c»l=s.Al ^7l« 

[^^J- 2] 

*U1H SH^i, R 2 , R 3 , R 2a ^ R 3 ^ z}-zj- BeH^li, ^BHll^li, 

^U, R'fe- ^H, ^aH^, titis.^^^, i^^AHli afe p-€€4^Him 
<?1 
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W 3] 
WW 4] 

^13^1 5£°H, ^ ^>o]c^-ol = 7l- 4:#ii^^oT^el-ol c (NaBH4 ) ( 
WW 5] 

S.* €«l*fl5. ^ SN 2 #-§-^8: *«fl p-%5HS.3. ^^A]7l7lM-, ii) He)t 7 J 
WW 6] . 

WW 7] 

*rSN 5&°H. #31 (5H*i ^71 &h*m *n«i*bfrx|yite 

WW 8] 

S**M 351 
[J?*H 3] 




OR 3a 

R 3a , R 4 ^ R 5 ^ AA *flr$-°JI ^€ ^-tf. 
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